The characteristics of the XP-20 miniature Gallium-Phosphide diode1 were measured; it was found suitable as a nanosecond light source in counter techniques, such as testing of fast photomultipliers and hodoscope arrays in high-energy physics applications.
Relative light output
Data were obtained with 5.6 nsec pulses of 20-volt amplitude (into 50 ohms) applied to the photodiodes, which were epoxy-potted at the end of SO-ohm subminiature cables. The light sources were mounted flush against the cathode of a photomulitplier , RCA type 85 75. The output from the P. M. was applied to a pulse integrator' followed by a multichannel pulse-height analyzer. Results from 63 samples are shown in Fig. 1 . FQrty-eight of these, or 75%, fall within about a factor of two. The average output corresponds to channel 83.5. Light from minimum ionizing particles passing through I/4-inchscintillator was found to correspond approximately to channel 100. When one XP-20 was allowed to run continuously for 72 hours, its light output remained constant to within a percent. Figure 2 shows the distribution in resolution of the 63 spectra obtained as With a ZO-volt pulse applied to the light source.one observes an average i'mpedance of 36 ohms. Twenty vo$s correspond, on the aveyage, to a 8, current of ~175 amp; thus in a typical case the reflected pulse is 3.3 volts.
Resolution
The matching of the nonlinear impedance of the XP-20 to a 50-ohm coaxial line can bc effected in several ways: (i) When the pulse amplitude applied to the light source does not exceed 25 volts the reflections are too small to cause afterpulsing and ihe system can be considered matched for all practical purposes;
(ii) When th e applied pulse exceeds 25 volts its reflection may be of sufficient amplit:l;le t;ti cause light emission from the diode junction. (The device is normally operated in the reverse breakdown mode, However, it will emit light in forward conduction, though with a reduced efficiency and exhibiting longer storage times.)
The reflected pulse can be reduced to negligible amplitudes by insertion of a small T-attenuator (3 to 6 db), which then is transversed twice by the reflection before reappearing at the junction. Alternatively, one may add a .27-ohm,, 0.1:.
watt resistor in series with the junction at the time of epoxppotting.
5, Rise time and pulse shape
A faster photomultiplier, Amperex XP-1020, was used for this measurement.
The finite rise time of the photomultiplier (XP-1020) permitted an estimate only of an upper limit in rise time of the XP-20,, which was found to be 2.7 nsec (10 to 90 percent). The output pulse shape for 3.5 nsec input pulses of 25-volt amplitude is shown in Fig. 5 .
Time-Jitter
The combined jitter of the photomultiplier and the XP-20 was measured to be less than 500 psec. Applied pulse is 25 volts, 3.5 nsec Horizontal: 2 nsec/cm Vertical: 0.25 volts/cm
